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(54) IMAGE PROCESSOR 

(57)Abstract: 

PURPOSE: To provide an image processor converting color image 
information of low resolution into image information of high resolution 
without blurring an edge and image quality. 

CONSTITUTION: Inputted color space is converted into color space which 
is capable of resolving luminance and color difference components by a 
RGB- YU V convertion circuit 1 , the edge information of the color difference 
components is prepared based on the edge information of the luminance 
components in a color difference edge preparation part 3, the edge 
preparation of the only luminance components is performed in a luminance 
edge preparation part 2, the edge is converted into the original color space in 
a YUV-RGB conversion circuit 4 and the space is outputted. Therefore, the 
color image information of low resolution can be converted into the 
information of high resolution without blurring an edge part and image 
quality. Further, the color slippage due to the deviation of the edge 
preparation in each color is eliminated and excellent high resolution can be 
prepared. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

i.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed description] 
[0001] 

[Field of the Invention] this invention relates to picture image output units, such as a color printer which 
carries out expansion variable power of the inputted image information of the color, and outputs it, 
concerning an image processing system, and an image processing system effective in case resolution 
conversion is carried out from a low resolution information in the communication between models from 
which resolution is different at a high-resolution information. 
[0002] 

[Prior art] Various technique is proposed as the technique of conventionally carrying out resolution 
conversion of the inputted low resolution information at a high-resolution information. The transform- 
processing technique changes with modalities (for example, the multiple-value picture image which a 
gradation information has for every pixel, the binary picture image made binary by false halftone, the 
binary picture image made binary by the fixed threshold, a character picture image, etc.) of target picture 
image [ technique / conventional / which is proposed ]. 

[0003] The conventional interpolation technique which set multiple-value picture images, such as a 
natural picture image which a gradation information has for every pixel, as the main objects Generally 
the ** 1 :00 interpolation technique that the following operations determine pixel value E etc. is used 
according to the distance of four points (the pixel value of four points is set to A, B, C, and D) 
surrounding the maximum contiguity interpolation technique of arranging the same pixel value near a 
interpolation point which is shown in drawing 6 , and a interpolation point which is shown in drawing 
7 . 

[0004] E=(l-i) (1-j) A+i, B+j, and (1-i) C+ijD (however, when distance between pixels is set to 1, 
suppose that i is in longitudinal direction from A, and the distance of j is in lengthwise.) (i<=l, j<=l) 
[0005] 

[Object of the Invention] However, there is a fault shown below in the above-mentioned conventional 
example. Since a pixel value is determined for every block to expand when an object picture image is 
used for nature etc. although it is, a block is visually conspicuous and the advantage which arranges the 
same pixel value near a interpolation point that the interpolation technique is recently easy to constitute 
is inferior in quality of image. 

[0006] Next, while it is calculated by the distance of four points surrounding a interpolation point, 
although the primary interpolation technique becomes the quality of image which quality of image is 
equalized by this technique, and the smoothing required although it was the technique generally well 
used for the expansion of a natural picture image, it will become the quality of image which faded into 
the edge section and the fraction as which sharp quality of image is required. Furthermore, case [ like the 
picture image which carried out the scan of the map etc., and the natural picture image containing the 
character section ], an information important because of dotage by the interpolation may not travel to a 
sink. 
[0007] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



7/1/02 



Page 2 of 4 

[The means for solving a technical problem] this invention was made for the purpose of solving an 
above-mentioned technical probrem, and is equipped with the following configurations as a way card 
row which solves an above-mentioned technical probrem. namely, the 1st conversion means which 
changes the color space of input image information into the color space which can be decomposed into 
2ness and a color difference component - this - it has an edge information creation means to create 
the edge information on a color difference component on the basis of the edge information on a 
brightness component in the conversion color space in the 1st conversion means, and the guess creation 
of the edge of input image information is carried out 

rOperltionl In the above configuration, the color picture information on a low resolution can be changed 
nto a high-resolution information, without fading the edge section and quality of image, for this reason - 
- for example in the output to the output unit of a high resolution, and the communication between 
models from which resolution is different, it is enabled to output in the resolution in the equipment to 

[0009] Furthermore, the color gap by the gap at the time of an edge creation in each color can be 
canceled, and a good high-resolution picture image can be created. 

[Example] Hereafter, one example which starts this invention with reference to a drawing is explained in 

Hpt3.il • * 

Although it is effective to mainly provide inside [, such as a color printer, ] a picture image output unit 
as for the image processing system of the [1st example] this invention, it is also possible to build as 
image processing systems other than a picture image output unit and application software in a host 

mm P lTSrawing_L is the general drawing showing the configuration of one example concerning this 
invention One in drawing is a RGB-YUV conversion circuit which is the 1st color conversion means, 
and performs conversion to the color space which reduced nearby redundancy from the input color 
space and the color space especially decomposed into brightness and the color difference. That is, the 
color space of input image information is changed into the color space which can be decomposed into 
bnghtness and a color difference component. For example, it changes into other color spaces for 
example, the space of Y (brightness), U, and V (color difference), from the inputted signal of R (red), G 
(green), and B (blue). LUT (lookup table) which used ROM (read-only memory) according to the this 
RGB-YUV conversion circuit 1st operation is sufficient. 

r00121 Most visually 2 among the changed color spaces The large color component of influence For 
example the brightness edge creation section which creates an edge from Y (bnghtness) plane at the 
time of decomposing into brightness and the color difference, 3 on the basis of the information on the 
edge section of the brightness component obtained in the brightness edge creation section 2 The color 
difference edge creation section which creates the edge section of other components (color difference 
component) and 4 are YUV-RGB conversion circuits which are the 2nd color conversion means, and 
are changed'into the color space which inputted the color space which changed by the RGB-YUV 
conversion circuit 1 . For example, it is the circuit changed into RGB color space from YUV color space. 

100131 Next the procedure of this example equipped with the above configuration of operation is 
explained If the color picture information on RGB is inputted into the RGB-YUV conversion circuit 1, 
an input picture image will be changed into the information on the color space of YUV in the RGB- 
YUV conversion circuit 1. Next, the edge of the resolution orientation is created on the basis of the 
image information of Y plane among YUV image information changed in the brightness edge creation 
section 2 Next the color difference edge creation section 3 creates the edge of the image information of 
U and V on the basis of the edge information created in the brightness edge creation section .2. The 
image information of YUV created in the brightness edge creation section 2 and the color difference 
edge creation section 3 is changed into the image information of RGB which is an input color space by 
the YUV-RGB conversion circuit 4. 
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[00141 Next, the explanation about the brightness edge creation section 2 is performed using drawing 2 . 
In drawing 2 , the fraction enclosed with the dashed line is equivalent to the brightness edge creation 
section Five in drawing 2 shows the low resolution information inputted, and 6 is the input terminal of 
this low resolution information. The brightness component information that it inputted through the input 
terminal 6 is transmitted to the linear interpolation means 7. The example of the information by which 
linear interpolation was carried out with this linear interpolation means 7 is shown in drawing 3 In 
drawing 3 a solid line shows the block boundary centering on each low resolution pixel, and the 
fraction surrounded by the thick line serves as the block over attention pixel E. Moreover, 0 marks show 
the pixel of a low resolution information, and X mark shows the interpolation pixel. The information by 
which linear interpolation was carried out with the linear interpolation means 7 is sent to the binary- lzed 

means 10. . 
[0015] Moreover, the low resolution information inputted from the input terminal 6 is sent also to IvlAA 
and MIN detection means 8, and the maximum and the minimum value in a window are detected here. 
The detected maximum (MAX) and the minimum value (MIN) are transmitted to the threshold decision 
means 9, and the threshold quantized by binary is determined. In this example, the following formulas 
have determined the threshold (TH). 

[A-one number] The threshold information determined with TH= (MAX+MIN) / 2 threshold decision 
means 9 the maximum (MAX) detected with MAX and MIN detection means 8, and the minimum 
value (MIN) are transmitted to the binary-ized means 10. The binary-ized means 10 makes binary the 
interpolation information on a block centering on attention pixel E to which linear interpolation was 
given by the linear interpolation means 7 according to the threshold (TH) determined with the threshold 
decision means 9. With the binary-ized means 10, maximum is assigned to a interpolation pixel bigger 
than a binary-ized threshold, and the minimum value is assigned to a parvus interpolation pixel. This 
binary-ized processing is equivalent to a creation of an edge. 

[0017] The edge bit map information on Y component made binary with the binary-ized means 10 is an 
information on a block which was shown in 13, is outputted to the output terminal 14 to the color 
difference edge creation section 3 of drawing 1 , and is outputted to the color difference edge creation 
section 3. The color difference edge creation section 3 creates the edge in U and V on the basis of the 
edge bit map information on Y component which was told from this brightness edge creation section 2 
and which was made binary. n 
[0018] Y component information on the block assigned by binary-ized central value "MAX" which 1 1 
shown in drawing 2 shows an output terminal, and was shown in 12, and "MIN" is outputted. Next, the 
color difference edge creation section 3 shown in drawing 1 is explained using drawing 4 . In drawing 
4 , the fraction enclosed with the dashed line is equivalent to the color difference edge creation section. 
1 5 in drawing 4 shows the low resolution information inputted, and 16 is the input terminal of this low 
resolution information. The color difference component information that it inputted through the input 
terminal 16 is transmitted to the linear interpolation means 17. The information by which linear 
interpolation was carried out with this linear interpolation means 17 comes to be shown in drawing 3 
like the brightness edge creation section 2 mentioned above. The information by which linear 
interpolation was carried out with the linear interpolation means 17 is sent to the error judging means 22. 

[0019] Moreover, the low resolution information inputted from the input terminal 16 is sent also to 
MAX and MIN detection means 18, and the maximum and the minimum value in a window are detected 
here. It is transmitted to MAX and MIN arrangement means 21, and the detected maximum (MAX) and 
the minimum value (MIN) arrange maximum (MAX) and the minimum value (MIN) on the basis of Y 
component edge bit map inputted from Y component edge bit map information input terminal of 19. At 
this time, the pattern and two reverse patterns of the block to which the value of Y component edge bit 
map puts maximum in the position of " 1 ", and puts the minimum value into the position of "0" are 
created. The created pattern is sent to the error judging means 22. The error judging means 22 computes 
the error of the pattern of two blocks made from the data, and MAX and MIN arrangement means 21 by 
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which linear interpolation was carried out in the linear interpolation means 17, respectively, and chooses 
the pattern of a block of the direction with few errors. .... 
[0020] 23 is the output terminal of a color difference information, and the information on the block 
which assigned MAXMIN which was shown in 24 is outputted. Each image information of Y, U and V 
which created the edge as mentioned above is sent to the YUV-RGB conversion circuit 4 through an 
output terminal 23, and it becomes the image information by which expansion variable power was 
carried out by changing into the picture image of the original RGB. 

[00211 As explained above, according to this example, the color picture information on a low resolution 
can be changed into a high-resolution information, without fading the edge section and quality of image, 
for this reason -- for example, in the output to the output unit of a high resolution, and the 
communication between models from which resolution is different, it is enabled to output in the 
resolution in the equipment to output Furthermore, the color gap by the gap at the time of an edge 
creation in each color can be canceled, and a good high-resolution picture image can be created. 
[00221 The [2nd example], next the 2nd example concerning this invention are explained. Drawing 5 is 
the general drawing showing the configuration of the 2nd example concerning this invention. In drawing 
5 the brightness edge creation section among which 25 creates a RGB-YUV conversion circuit and 26 
creates the edge section from the image information of Y plane, the linear interpolation circuit where 27 
performs linear interpolation from the image information of U and V, and 28 are YUV-RGB conversion 

[0023] Although the point different from the 1st example shown in drawing 1 mentioned above in the 
above example [ 2nd ] was creating the edge information in U and V plane on the basis of the edge 
information created by Y plane in the 1st example shown in drawing 1 , it is a point of only performing 
linear interpolation, without creating an edge about U and V plane in the 2nd example. 
[0024] This is because the important information is mainly dependent on Y plane and is hardly visually 
[ an edge etc ] dependent on U and V plane, when the image information of the color is decomposed 
into YUV. By taking this technique, rather than the 1st example, the whole circuit can be simplified and 
the 1 st example and the same effect as abbreviation can be acquired. 

[0025] In each example explained above, although Y, U, and V were made into the example and the 
color space decomposed into brightness and the color difference was explained, of course, other 
brightness and a color difference decomposition color space are sufficient. Moreover, although the I/O 
color space also made RGB the example and explained it, this invention is not limited to RGB. 
Moreover, although the brightness edge creation means also explained binary -izati on by the threshold 
TH by (MAX+MIN) / 2, of course, other technique may be used. 

[0026] In addition, even if it applies this invention to the system which consists of two or more devices, 
you may apply it to the equipment which consists of one device. Moreover, this invention cannot be 
overemphasized by that it can apply when attained by supplying a program to a system or equipment. 

[0027] . 
[Effect of the invention] By changing into the color space which can decompose an input color space 
into brightness and a color difference component according to this invention, creating the edge 
information on a color difference component on the basis of the edge information on a brightness 
component, as explained above, or performing an edge creation of only a brightness component Since it 
can perform changing the color picture information on a low resolution into a high-resolution 
information, without fading the edge section and quality of image, in the output to the output unit of a 
high resolution, and the communication between models from which resolution is different, it is enabled 
to output in the resolution in the equipment which outputs an important information. 
[0028] Furthermore, the color gap by the gap at the time of an edge creation in each color can be 
canceled, and a good high resolution can be created. 

[Translation done.] 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[An easy explanation of a drawing] 

[ Drawing 1 ] It is drawing showing the configuration of the color picture resolution conversion system 
in one example concerning this invention. 

[ Drawing 2 ] It is drawing showing the detailed configuration of the brightness edge creation section 
shown in drawing 1 in this example. 

[ Drawing 3 ] It is drawing showing the structure of the data in this example by which linear 
interpolation was carried out. 

[ Drawing 4 ] It is drawing showing the detailed configuration of the color difference edge creation 
section shown in drawing 1 in this example. 

[ Drawing 5 ] It is drawing showing the configuration of the color picture resolution conversion system 
in the 2nd example concerning this invention. 

[ Drawing 6 ] It is drawing explaining the conventional interpolation technique. 

[ Drawing 7 ] It is drawing explaining the conventional method of primary ** interpolation. 

[An explanation of a sign] 

1, 25 RGB, YUV conversion circuit 

2, 26 Brightness edge creation section 

3, 27 Color difference edge creation section 

4, 28 YUV-RGB conversion circuit 

5 Low Resolution Information 

6 Low Resolving Information Input Terminal 

7 Linear Interpolation Circuit 

8 MAX, MIN Detector 

9 Threshold Decision Circuit 

10 Binary -ized Circuit 

1 1 Brightness Output Terminal 

12 Brightness Block Information 

13 Y Component Edge Bit Map Information 

14 Y Component Edge Bit Map Output Terminal 

1 5 Low Resolving Information 

16 Low Resolving Information Input Terminal 

17 Linear Interpolation Circuit 

18 MAX, MIN Detector 

19 Y Component Edge Bit Map Input Terminal 

20 Y Component Edge Bit Map Information 

21 MAX, MIN Arrangement Circuit 

22 Error Judging Circuit 

23 Color Difference Information Output Terminal 

24 Color Difference Block Information 
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Claim 11 the 1st conversion means which changes the color space of input image information into the 
color space which can be decomposed into brightness and a color difference component - this - the 
^ageToSng system characterized by having an edge information creation means to create the edge 
^formation on a color difference component on the basis of the edge information on a brightness 
component in the conversion color space in the 1st conversion means, and carrymg out the guess 

^ttfl-SJSttli the image processing system of the o,aim 1 publication 
characterized by performing an edge creation of only a brightness component. 
rClaim 3] Furthermore, the claim 1 characterized by having the 2nd conversion means which changes 
Lo the color space of an input picture image the color space of the image information which camedout 
the guess creation of the edge with the edge information creation means or an image processing system 
given in either of 2. 



[Translation done.] 
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4. sMUWRl-CttBM (TH) *J2lT^)3K(cJ: OifcfeL 
Tv>ft. 

[0016] 40 

URl 1 TH= ( MAX+M IN)/2 
Hffi^^9T'^$il5t!lffltfl8fc .MAX-MI 
Nttffl#»8T««fiS*Ut«*tl[ (MAX) . Atfl*/h 
J| (MIN) tt2«k#»l OdjUftSftft. 2«fc# 
SI 0(5. *9gttia#&7fcJ: 0»»MIB«tt**tfca 

@bse ^«t»H>fc -rft -y rwmmtfi &z > mMftfc 
vftfeztitzmm (TH)t^t 2flwtr* . 

2fM&fWl 0TI42WHWBJ: •? fc*S$tf«IB*fc 
JifiA-<i£S>J 0 ST . V^tSBfftKJiift/NISrSJD 

st ft. d<o2®^a^x.y^(7)^^ffis-rft. 50 



[0017] 2fHfc#Rl OT^BfcSflfcYJfcfltfXC 
y S/E y h V y TtffBti 1 3 KS* LfcUWrro >y ^(Off 

«t* o . h i iofeux * ^ft«* s^asawp 1 4 

•y 3 .1 <98&X y ^ffrfc&S 2 «t 0 ft* ^»*t 

fc 2 ffitt£ Y|ft# *>X <y S^fc* 7K7 7ffitt& J££ 
U, vCfc»tftxy5tofl*fcfT$:3. 

[00 1 8] E12(2*-ri KidSAWF^L. 12t 
*LfcaMr2*fcft*tt r MAX j JkXf r M I N j "CM 

9STfc7oy?Wj£^f§#ffl:/j£*ift. fcfcKIl 
CftfeiX7 S^tttf 3 tot vcH4 Srffli vcfipBfc 

fift a . H 4 est vc . istaT-B/C*fgfr»-**feiix >y ^* 

^SPl-ffiS-fft. 04+1 5{iA#S*tft<BsiiH$^ff 
$fi£5* LT "9. 1 6(±C <0ffli&¥(fc£1»f8O A^SSFPT' 
*ft. A*WF1 6^^LTA*tfcfeHlR»1f?8{i. 
WMHB#»17t=fil«^«. 7 

BjamuaB 3 ic^-reitc^ft . mmm&£®. 1 7 -en 

[0019] ifc, A^JSS^I 63&»6A* Lfc(SM^ 
flfW^MAX • M I Nl&iJ^Kl 8fct^fe^. ^l^T 

n/cSAffl (MAX) . M^S/Mi (MIN) (iMAX 
• M I NjffiB3M£2 1 fcj^fi^iX. 1 9OT^Xyy' 
b' y h^^THHBA*«Hf J: 9WJ«*ufeY«»X7 ^' 
h^h^vrfclte. «Affi (MAX) . aV«/JMB 
(MIN) £@ESr ft . Yjft»x >y >?t* 7 b-? 

7r^>t* 5 r 1 j offist-eAdtSr. r 0 j (otsmizm. 

fMtt Aixft <y ^ wif—^t . ^eo&tf) 2 oco/n* 

S2 2icai^ft. »a¥flje*ia2 2i±, m&w&zm 

1 Tfc^^TtBWmStlfcf-^fcMAX - MINE 

M#K2 1 X'ftt>titi 2o»/p y ?<r>rt9— yo^i 
*-t*L-€*L»aj L. ii^i-^^n >y ^co/\*^- 
>-$rS^-Tft. 

[0020] 2 3iifeH'H^aj^l9S : PT\ 2 4fcjpL 
fc«4MA X , M I N £§U 9 STfc^o y ? OtfffS^tB 

*$nft. JjLh««fc:UTx.ys;^#«LfcY. u. v 
<O*ft*¥U0Bfllfll**. UJA«f2 3^UYUV 
-RGB^@!f&4tCillO. 7CCORG BCM^Z^mt 
&Ztlz£ ->Tlft*aj»SnfcBflMIHIIk =5:ft . 
[0021] GUJBflLfe8fc*mM£J:litf . iB» 
7 -®<Sffil8 S:x -y 5W«WW* i> ^ 

^ftjasrailfl^^T, as*^ft§«Bfcis»t«»HRK 

flUMWWft^l:*^**. 

[0022] [fR2HttB] <JC*C. aW«BHfc:«ftJR2* 



(4) 
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^■t^m'Ch & „ 0 5 vt „ 2 5(iRG B — Y 

wxvimmzmoimimmm. 2 8tiYuv- 
RGBseuMgn-c**. 

[0023] J3Lh<OlS2^fi60!I(Cfc^T . ±iB LfcH 1 

iznk-tm i (ommmk m%-? x ^tjatt . 0 1 K^-rsi 

1 cDlttfe^liYTl^-Mc ioTf^Sftfcx ^ ^'ti? 

izm LT«X «/ ^V>ffr££?T **>-f *r**^ft»Wiafcff 
[0 0 24] £*Ui, *5-<0WflM««tYUV{C*» 

-yizmfcLXte*). u. V7V— a, if** 
m i <ontm i o i> . ®s&£flo& { f£B&fl:-f *> - 1 

20 

[0025] GLLfciMUfcSimWfcfc^Tti, » 

fentc^wt^^ia^Y. u, vzmizLxmw 
viztf. mconm. &mm&£mx'i>&^tii%}m 

^5f6^{iRGBfc:RB^$itl»t>0*C{±^:^> < . & 
tz. iSXyy'MfSt (MAX+M in) /2K.i. 

[0026]^. *%BH(4. Jt8c<0l8ia^tSi£$iT-& 

y^f^tiiffl lt t> i ^comsfr^fo&wmzmm l 30 

7^Sr«*&-fl> £ k lz J; -5T^$itS^-^i>®fflT' 
[0027] 

81 U SHM#?>X >y ^'t»^^»fcfe^^C7)X -y ^'tff 

$g£#j£ L- . * *rtet*$Slfcft^tf>x -y ^'ffrfcSrfi =5: a 



•6. 

[0028] $ #feTtf)X •/ y^WffltJ: 
£fe-?*i£»ftHU &ft%MM1&BZZftm-Z>Z.b1fiX' 

[affitoisfm^uiHB] 

mg&isXT-^nm&zfFcfmx'hz . 

[02 ] *§£|£fy1|C*ittS0 1 £^*f»KX -y ^ffrfcgl? 

<Of$Jfflfllj££^-f0-C£>&. 
[03] 3|E||Sfi(?!ltc±ittsai^«S^nA:T-^<0fl!J§ 

ZTTs-tmx&h. 

[04 ] *§|j604^tJtt^0 1 t^-T-feUx .y ^fKSU 

[05] *%w^&^2^s£0ij^tt&^7-®aiis 
[06] mmvfffix&zmi-t&mx-iyh. 

[07] Ca!3f«o*l^}ir7j*SiBg^iaTif5>S. 
[^oi»Hg] 

1, 2 5 RGB, YUV^&08& 

2, 2 6 »Jgx.y^'^gp 

3, 2 7 feUx-y^fftSSS 

4, 28 YUV-RGB^0SS 

5 fiRffflKflTtt 

6 fiWOfiHRTJUSH 6 - 

7 &Bim®M 

8 MAX, m I NtftHil9K 

1 0 2<HL[hIS& 

1 1 nxsMim? 

12 Murray? DM 

1 3 YftftXy ^'b' <y W-y TfP8 

1 4 YJ&tfX"/ ^'b'-y >y 7"^^ 

1 5 ffijffftffitt 

1 6 ffljBSt£lf£8A*)«§^ 

1 7 tU&MffillilK 

1 8 MAX, M I N^ffilSl^ 

1 9 Y J£#x >y yt' -y h ^ -y TXti^f 

2 0 YjfcfrX-y ^*b'>y h V -y 7"tif?8 
2 1 MAX, MI NKXEIHt 

2 2 IgJ^PUaUSS 
2 3 feUti? WitfjflHF 
2 4 feH7"a.y^tffg 
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[127] 
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(5D int. a. 6 msmi^ frfmm^ fi g«?^^r 

H 0 4 N 1/409 

8420-5L G0 6F 15/66 35 5 C 

4226 -5C H 0 4 N 1/40 10 1 D 



